Cyclic GMP-mediated activation of a glibenclamide-sensitive mechanism in the rabbit sphincter of Oddi.
We investigated whether glibenclamide-sensitive potassium channels are involved in cyclic GMP (cGMP)-mediated relaxation of the rabbit Oddi's sphincter. Changes in isometric tension were measured in the presence of atropine (1 microM) and guanethidine (4 microM). Concentration-response curves for nitroglycerin, vasoactive intestinal polypeptide (VIP), and sodium nitroprusside (SNP) were shifted to the right in the presence of (p-chloro-D-Phe6, Leu17)-VIP (VIPa), a VIP receptor antagonist. Glibenclamide (1 microM) attenuated the relaxations to VIP, nitroglycerin, or 8-bromo cGMP. In the presence of tetrodotoxin (TTX), glibenclamide attenuated relaxations to VIP without effect on those to nitroglycerin. Furthermore, nitroglycerin increased both cAMP and cGMP concentrations, however, it failed to increase the tissue cAMP concentration in the presence of TTX. VIPa also blocked the increase in content of either cyclic nucleotide. VIP increased cAMP with a TTX-sensitive increase in cGMP content. 8-Bromo cGMP (1 microM) significantly increased the tissue cAMP content. This was blocked by either TTX or VIPa (both 1 microM). We conclude that ATP-sensitive potassium channel (KATP) activation contributes to cGMP-mediated relaxation of the Oddi's sphincter of the rabbit. Activation of KATP results from a cyclic AMP-mediated process due to cGMP-dependent VIP release from neurons.